Abstract
Background
The term 'engagement' is in common usage by educational practitioners and researchers involved in e-learning, with enhanced learner engagement being highlighted as a central in enhanced learning effectiveness (Zhang et al., 2005) . However, the term exists within a wider context of more general notions of immersion and a learner's motivation to engage is an essential precursor for any immersive learning activity. Consequently, engagement remains a vital factor in the success of many e-learning activities (Keller and Suzuki, 2004; Keller, 1997) , particularly those in which the use of immersive, 3D virtual worlds is proposed. As a result, consideration of the ways in which learner engagement fits into the wider picture of immersive technologies, together with the factors that generate or obstruct engaging experiences in 3D virtual worlds, should be a core consideration for any educator proposing to use these technologies. However, this aspect all too often remains neglected by educators seduced by the plethora of possibilities offered by 3D virtual worlds, the desire to use the most up-todate technologies in their teaching and the mistaken belief that the more advanced the learning technology is the better the learning will be (see Mount and Chambers (2008) for a discussion of this issue in relation to the use of podcasting). The clear danger, therefore, is that educators expend significant resources on developing learning spaces and learning activities in 3D virtual worlds that fail to engage their learners properly because inadequate account of what it is to be engaged in a 3D virtual world has been taken, and the factors that promote and obstruct engagement in such environments have not been assessed.
The work presented in this paper originates from the JISC-funded DELVE project (DEsign of Learning spaces in 3D Virtual Environments) (see Minocha et al., 2008) which responds to this danger. In DELVE the inter-relationships that exist between immersion and engagement in 3D virtual worlds have been explored, together with the identification of the factors that affect the level of engagement experienced by learners.
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To this end, two research questions that have emerged from DELVE form the backbone of this study: 1. What is meant by the term engagement and how does it relate to broader notions of immersion? 2. What are the factors that affect the level of engagement experienced by learners in 3D virtual worlds?
The first of these is addressed in the following section via a through review of the available literature surrounding immersion -including studies from virtual reality (VR), computer gaming, humancomputer interaction, psychology and education. The second is subsequently addressed via inductive, qualitative analysis of groups of students that have undertake learning activities within the 3D virtual world Second Life (SL); from which the resultant themes are presented in the latter sections of this paper.
From these, a set of principles for educators considering using 3D virtual worlds to enhance student engagement is developed.
What is meant by the term engagement and how does it relate to broader notions of immersion?
The term immersion is widely used by practitioners and researchers involved in human-computer interactions, both within education and more widely. Despite its common usage, it is often unclear what is meant by immersion (McMahan, 2003; Jennett et al., 2008) . Indeed, this confusion has resulted in a plethora of highly variable definitions of immersion (compare for example the different scopes afforded to the term in Pausch et al., 1997 and Roberston et al., 1997) which focus on very different aspects of what it is to be immersed. This presents significant difficulties for educators wishing to use the immersive affordances of 3D virtual worlds in their teaching to better engage their students.
In the broadest sense, the term immersion is generally linked to either:
1) a sense of presence or of 'being there'; terminology with its roots in the Virtual Reality literature (e.g. Steuer, 1992; Heim, 1993; Witmer and Singer, 1998) .
2) notions of engagement, both in terms of diegetic (i.e. the extent to which one engages with and accepts the world of the narrative being presented, such that one suspends disbelief at some level), and non-diegetic (i.e. the extent to which one is engaged in the game, strategies, actions and technologies surrounding the narrative) engagement (e.g. Qin et al., 2007; .
Therefore, when thinking about learner engagement in 3D virtual worlds, it is necessary to consider both the level of engagement achieved by the interactions with and feedback from the rendered 3D virtual environment and the level of engagement that is promoted by the learning activities with which the user is engaged. A useful subdivision can be made that subdivides the plethora of notions of immersion into those most concerned with a sense of presence and those most concerned with a sense of engagement. This results in a simple taxonomy (Figure 1 ), but one that should not be used to imply a lack of interplay between two categories which, in the context of learning spaces in virtual environments, may be substantial. 
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2.1.
Immersion, engagement and motivation Immersion considered from the standpoint of degree of engagement contrasts with some of the notions associated with a sense of presence or telepresence due to indicators of immersive engagement being more associated with an absence of real-world facets (e.g. loss of real-world time) than a replacement of these facets with virtual ones. That isn't to say that immersive dimensions seen as central to achieving a deep sense of presence (e.g. interactivity) are not also cited as important in generating engagement (for example, consider the importance placed on interactivity in the creation of engaging computer games narratives (Qin, 2007) ), but that the focus on increasingly multi-sensory experiences common in the VR literature is replaced by a focus on the dimensions of increasingly deep levels of engagement. These include general dimensions such as those responsible for a person's motivation to engage (e.g. completion, relationship building, escapism etc. (Yee, 2007) ), or engaging elements of tasks and activities themselves (e.g. challenge and specific skill development (Qin, 2007) ). Consequently, the scope of the term immersion, and the environments, technologies and activities that can promote it become much wider ranging.
The degree of success with which any given learning space in a 3D virtual world engages learners will depend partly on the learner's motivation to engage with it. Of particular relevance to this study, therefore, are the factors that motivate users to engage with virtual worlds, and to this end recent interest in massively multiplayer online (MMO) games (e.g. Ryan et al., 2006; Yee, 2007) has emerged in which attempts to synthesise player motivation are central. These studies are particularly useful given the degree of similarity between many MMOs and virtual worlds in terms of the complex, 3D rendering of the virtual environment, the support of multiplayer interpersonal interactions and the experience of oneself and others through avatars. Given the current lack of literature surrounding the motivation of users to engage in virtual worlds, the MMO literature offers an important proxy resource, albeit one in which the term 'player' is used to refer to those engaging with it.
Perhaps the best known work considering player motivation in MMOs is that of Bartle (1996) , in which a four-part taxonomy of players was postulated (players being either 'killers', 'achievers', 'socialisers' or 'explorers' with preference for one suppressing the others). However, this work is now being challenged by more empirically-derived studies that identify three components that motivate players of MMO games and virtual worlds (Yee, 2007 ). Yee's taxonomy identifies the three key motivational components as achievement, social and immersion and importantly, immersion is explicitly recognised as a central component in the motivation of users of virtual worlds.
This work reinforces the notion that a sense of 'immersion' is a core component in the motivation of many to use virtual worlds and recognises that immersion is as much about the activities users are engaged in (e.g. exploration, role playing, in-world customisation and development) as it is about multi-sensory immersion in an environment. Yell's work also highlights the idea that immersion in virtual worlds is a much broader phenomena than that associated with VR-based simulations and that the parameters used to measure a user's level of immersion will, therefore, be quite different (compare Pausch et al., 1997 and Qin et al., 2007) . It also follows that, in the same way that different learner types exist with different learning styles, the degree to which a learner engages and immerses themselves within a learning activity in a 3D virtual world will depend upon whether the particular learning activity and learning space offer the set of motivational components sought by a given individual. Consequently, those learning spaces designed to offer the broadest range of motivational ISSN: 1473-7507 components are likely to result in the widest spectrum of users that experience a degree of engagement-based immersion.
2.2.
Levels and types of engagement-based immersion Immersion is often used to describe the extent to which a user feels engaged and in this sense it is quite possible to be highly immersed in a virtual world whilst being fully conscious of one's physical presence being outside of the digital space. Interestingly, in some users, the particular combination of these dimensions can be the same ones that lead to addictive behaviour (Delwiche, 2006) , and this clearly implies that different levels of immersion can be experienced by different individuals. Brown and Carins (2004) qualitative study confirms this and postulates three distinct levels of immersioneach with an associated barrier that must be overcome before the level of immersion can be achieved. The first level of immersion, dubbed 'engagement' by Brown and Cairns, requires a user to invest the time, effort and attention required to get to grips with the controls of the virtual environment. Further engagement, dubbed 'engrossment' requires users to become so familiar with the environment and its control that they are able to experience some emotional affectation by the narratives and activities occurring in the environment. Finally, overcoming barriers of empathy and atmosphere allowed 'total immersion' to be experienced, in which users felt cut off from reality and the passage of real world time.
Brown and Cain's study results in a useful and succinct classification of engagement-based immersion, but offers only limited insight into the particular components involved in the different levels of immersion experienced -components that will be of interest to designers of learning spaces. In this regard, a range of studies from the psychological and social sciences to human-computer interaction are of interest, although their synthesis is complicated by the use of highly-specific terms such including, cognitive absorption presence and flow (Csikszentmihalyi, 1990; Brown and Cairns, 2004; Witmer and Singer, 2003; McMahan, 2003; Agarwal and Karahanna, 2000) .
The first of these (cognitive absorption) (Agarwal and Karahana, 2000) relates to a user's involvement with information technologies and the factors that govern the depth of that involvement. Rather than focussing on a particular experience of using a technology, it is a broader idea that focuses on a user's attitude to and engagement with information technology in general. Importantly, the theory suggests that people possess individual traits and beliefs that determine the ease with which they are able to experience immersive elements such as temporal dislocation when using technology, and that the extent of the experience is governed by perceptions of the usefulness of the technology and its ease of use. Relating this work back to that of Brown and Cairns, it therefore becomes clear that the depth of immersion experienced by a given user will almost certainly be impacted by the user's preconceptions of information technology in general, and that this may become a significant barrier to deeper levels of immersion. Consequently, it is possible to envisage scenarios in which different individuals experience very different levels of immersion whilst engaging in the same learning task in a virtual world, and that simply altering elements of the design of the in-world learning space may not be sufficient to redress the balance.
Presence also plays a role in engagement-based immersion; reinforcing the important caveat given previously that a degree of interplay exists between a sense of presence and a sense of engagement. However, in the context of engagement, presence adopts a slightly broader definition and can be thought of as a psychological sense of being in a virtual environment (Slater et al., 1994) , or the ability of an environment to successfully support actions. Factors cited as being important include control, sensory input and feedback, realism and distraction (Witmer and Singer, 1998) . These factors are also commonly associated with virtual reality, but here the importance of sensory input and feedback is less prominent and the focus is on the action or activity being undertaken rather than the telepresence of Steuer (1992) . Clearly, immersion can occur without presence; for example it is possible to be immersed in the computer game Tetris without feeling a presence in a world of falling blocks (Jennett et al., 2008) . However, it is somewhat difficult to envisage how engrossment or total immersion might be achieved without at least a degree of presence acting to anchor user's emotional responses to the virtual world.
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Flow can be thought of as an extreme, optimal form of immersion in which a eight of key components exist (Csikszentmihalyi, 1990) ; namely clear goals; a high degree of concentration; a loss of the feeling of self-consciousness; a distorted sense of time; a direct and immediate feedback; a balance between ability level and challenge; a sense of personal control and an intrinsically rewarding experience. It is clear that a level of immersion can exist without all eight components existing, and therefore highlighting the fact that whilst immersion must be achieved to make flow possible, immersion can exist without flow. However, it is also reasonable to assume that as one moves from engagement to engrossment; and from engrossment to total immersion the extent to which the eight components of flow are experienced will increase. Consequently, the design of learning spaces in virtual worlds for which learner engrossment or total immersion is required will need to consider the components associated with flow.
3.
What are the factors that affect the level of engagement experienced by learners in 3D virtual worlds?
3.1. Empirical Approach In addressing this research question a qualitative, inductive approach to data collection and analysis using student focus groups based around a set of learning tasks in Second Life, was adopted. A total of 20 students studying geography, geographical information science and environmental management formed the focus groups. The high-level research questions were broken down into a set of lowerlevel questions that were used as the basis for the questions and prompts that directed discussion in the focus groups as listed below:
LLQ1: What does immersion mean to you? LLQ2: Did you feel immersed in the wind farm activity and what made you feel this way? LLQ3: What factors helped you to feel engaged in the environment? LLQ4: What factors helped you to feel engaged in the activity? LLQ6: What did you think was the purpose of this task? LLQ7: What sort of activities did you do and how successfully did they work? LLQ8: How did the environment assist or limit your ability to undertake the learning task?
Audio files collected during the focus groups were transcribed and saved as text files that were then split up into sections according to their lower-level questions (LLQs). The sections of text from the different focus group transcripts were then combined into separate files, with each file labelled according to the specific LLQ to which the prompts and questions map. The result, therefore, was a set of files, each relating to an LLQ and containing data of relevance to that LLQ. Themes were identified in all LLQ files by two researchers working independently and quotes supporting each identified theme were coded in the transcripts. Themes from the researchers were then crossreferenced to ensure agreement before being tabulated.
3.2
The Learning Tasks The learning tasks had all been designed in response to current trends towards more interactive participatory visualisation and decision making in planning contexts (Orland et al., 2001 ) and involved wind farm planning scenarios using a photo-realistic models of the Lake District landscape and wind turbine in SL (Figure 2) (Mount et al., 2009 ). The use of this model, coupled with additional student created content, made it possible to undertake sets of in-world wind farm planning enquiries with external participants acting as planning inspectors. In the learning task students were required to create wind farms within the SL model and adopt the roles of developers and opposition activists for the purposes of a virtual planning enquiry, with the planning inspector played by an external collaborator experienced in the use of SL. All were asked to undertake some research to evidence and justify their stance. The roles and responsibilities of the developers, opposition activists and planning inspectors are detailed in Table 1 . 
Role Responsibilities
DEVELOPER
• prepare by revisiting your wind farm choices from last learning task and determining how you intend to justify your wind farms; • welcome the opposition activists and inspectorate when they arrive in SL and ensure introductions are made; • explain your wind farm choices in terms of the criteria you identified as important and how these were used to arrive at your three options; • provide a guided tour of the wind farm locations including some locations from which you would like other participants to visualise your wind farm; • respond to any questions and queries participants may have;
• keep an eye on the time to ensure that your activities do not exceed 30 minutes; • save and record the chat from your session.
OPPOSITION ACTIVIST
• prepare by considering what the range of negative impacts a wind farm in the Lake District might impose; • decide which of these will most impact upon Lake District residents;
• arrive in SL at the appointed SLURL at the appointed time and identify yourself to the developer; • consider each wind farm suggested by the developer and identify which settlements might be most affected and the impacts that are likely for nearby residents; • challenge the developer about the negative impacts you expect each wind farm to have on the residents and ask them to justify how these impacts will be minimised for residents.
PLANNING INSPECTOR
• prepare by considering the balance that needs to be struck between the protection of sensitive natural environments and the development of renewable wind energy, such that government targets of 20% renewable energy by 2010 may be met; • arrive in SL at the appointed SLURL at the appointed time and identify yourself to the developer; • listen to arguments and justifications offered by both developers and residents; • request clarification and further explanation where discussions are unclear or where you need more information to evaluate the validity of the arguments being made • in light of the discussions and arguments, rank the three wind farms suggested by the developer according to the best (1) and worst (3) and explain this ranking to the participants; • Indicate whether you consider either side has made a sufficient case to build / prevent building of the wind farm.
A set of real-time, in-world planning enquiries were then conducted in which developers and opposition activists were required to argue their stance and persuade the planning inspector to make a decide the planning application in their favour. All were required to make use of the Lake District model as the basis for analytical data presentation and turbine visualisation, such that their argument was supported by elements of the in-world environment. Students were also encouraged to build additional structures and resources to support their stances, and these included large format posters and slide shows (see Figure 3 ).
Three weeks of 2-hour in-world training sessions covering SL structure, avatar creation and control and content creation skills were developed to ensure students had sufficient second life skills to participate fully in the planning enquiry. The Learning Activity This theme recognises the importance that the learning activity plays in the degree to which learners become engaged with it. The theme, which holds true in both traditional learning spaces as well as virtual worlds, highlights the fact that engagement is difficult to achieve, no matter how technologically-advanced or well designed the learning space, if the learning activity does not engage the learner. Indeed, some respondents stated this very explicitly. This recognition of the importance of the activity is exemplified by the extent to which the environment became secondary to the learning activity during the SL learning tasks. The notion that immersion extends beyond simply a sense of presence in a virtual environment and includes engagement in characterisation and activities within the environment was also made clear.
Particularly immersive activities were identified as those that had a clear narrative and context surrounding them, as well as a clarity of purpose. The need for clarity of purpose includes not just the learning activity, but its contextualisation within a virtual world. Simply transferring learning activities into a virtual world, without a clear rationale for the relevance of the virtual world and its affordances is unlikely to engage the learner. As with any learning activity, certain dimensions can be included in learning activities in virtual worlds that improve the learner engagement. In the learning tasks utilised in this study, students recognised the urgency associated with the real-time planning application and recognised that the multi-level nature of activities in the SL learning tasks enhanced their sense of engagement.
Interestingly, the extent to which respondents had prepared for a learning activity had both positive and negative impacts on their ability to engage with it, suggesting that thought needs to be directed towards how preparative activities can be used to enhance the virtual-world experience rather than hinder it.
Representation of Self
The representation and sense of oneself with virtual world learning activities is a significant factor in the engagement with the activity. In SL, this representation of self is clearly linked to ones avatar, the interaction with it and its characterisation and role play. The avatar-based representation of self, coupled with the interaction with others, was identified as removing the sense of an external viewer looking in to the virtual world from the real-world classroom, and replacing it with a sense of being a participant -thereby aiding engagement. It was also cited as allowing one to remove themselves from the trappings of their own bodies; resulting in enhanced confidence.
However, the development of an avatar did involve a significant investment of time and, whilst this was an engaging experience for many, its relevance to the learning outcomes of the learning tasks was questioned. Further caution was raised about the appropriateness of an avatar representation, and its potential as a barrier to engagement, especially if the representation is outside of the context of the learning activity or virtual environment, or particularly surreal and fantastic.
Interaction with Others
The effectiveness with which one is able to interact with others in a 3D virtual world has a bearing on learner engagement. Here, the term interaction refers not to direct communication, but to indirect interactions and those factors that affect them such as perceived power differentials, interpersonal boundaries and group dynamics. Given the group-based nature of the learning tasks in this study, the ISSN: 1473-7507 success with which interaction with others is achieved has a major bearing on the success with which learners are able to fully engage in the learning activities.
Respondents recognised that large groups can limit the degree of engagement with an activity due to the difficulties associated with manipulating and controlling an environment. Notably, the distribution of control in SL led to individuals taking control of their own experiences. This ability to take control, coupled with the removal of social boundaries within SL improved engagement for many through the removal of the interpersonal power differentials that exist within the real world. However, the learning activity itself can be used to direct attention to certain learners and the extent to which one takes a central role impacts on the level of engagement, with central roles being more engaging.
Communication with Others
Most respondents agreed that the success with which one can communicate with others influences their engaging experience, with some specifically identifying how their experience was directly affected by the extent to which they were actively communicating. As a general rule, spontaneity of communication was considered an aid to engagement, with pre-preparation of communications forcing one to step in and out of the virtual world; reducing presence.
Many recognised the restrictions surrounding text-based communication and the difficulties associated with communicating emotions, physical expressions and gestures thorough text-based media. Similarly, expressing spatial ideas within a virtual world could be very difficult, with several respondents noting that they frequently disengaged with the virtual world to communicate complex, spatial ideas back in the real world.
Many factors limited the success with which text-based communication worked. This included the lack of control during chat sessions, the need to good typing skills and communication overload. Importantly, the text-based nature of communication in SL made it possible to avoid and ignore communications in a way that would be difficult in the real world. Overcoming the limitations of textbased communication through voice-based media was seen as a potential approach to enhancing engagement.
Exchanging Information with Others
This theme highlights the value of information exchange, beyond that possible through text-based communication. In particular, the ability to present and integrate information in a range of media formats, including power point presentations and large-format graphics. The notion of 'one place fits all' was compared to more traditional, paper-based approaches to information integration and synthesis and was identified as offering a more relaxed environment in which to present and discuss information. In turn, this was noted to reduce nerves, reducing barriers to engagement and allowing better focus on the task.
Interfacing with the Technology
The ability to interface and interact with the virtual reality environment was identified as a barrier to learner engagement. Some of these surrounding communication have been identified above. However, wider considerations of technological interfacing and its impact on engagement are considered in this theme. What was very clear was the need to invest time upfront to learn the basic controls of SL. Comments from respondents identified this period as one in which it could be difficult to promote strong engagement, with one commenting that some significant periods of time existed in which they did not know what they were doing. Indeed, the complexity of the controls associated with virtual worlds such as SL can present difficulties even for those experienced in computing and recognition of the value of sessions to learn controls was highly retrospective, with clear questions about the value of the activities being raised.
However, some highlighted that the process of learning how to 'figure things out' could be particularly engaging -engrossing even. What was clear was the general consensus that the ability to create and interact with the artefacts within a virtual world is helpful, despite the difficult initial learning curve.
Ownership
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Several respondents raised a sense of ownership that resulted from their work, particularly that resulting from being able to create and manipulate objects within the SL. This sense of ownership is particularly engaging due to the investment made by the individuals concerned.
Loss of Real World
This theme evolves from the observation that the desire to loose the real world may be a significant driver for the experience of deep levels of engagement. A common identifier of this is the loss of time.
Several respondents identified with this whilst using SL, although this was hampered where one stepped in and out of an avatar role, or where interaction with elements of the real world disrupted immersion.
Principles for Engaging Learners in 3D Virtual Environments
Synthesis of the literature highlights the ambiguity surrounding the term immersion and its common usage in the context of telepresence and engagement and supports Jennett et al.'s (2008) call for greater clarity in the use of the term. Whereas immersion used in the context of VR most commonly relates to Steuer's (1992) ideas of telepresence, the immersion associated with MMOs and virtual worlds is more closely aligned to notions of engagement (Yee, 2007) . Importantly, there is no consensus that a virtual environment offering a high degree of presence is necessarily engaging and vice versa -however, some evidence exists to support the notion that the existence of a degree of telepresence may be supportive of deeper levels of engagement (Brown and Cairns, 2004) . Hence educators aiming to use a 3D virtual world to engage students need to be very clear about what they mean by engagement and how this relates to more general notions of immersion. Without this clarity it is difficult to properly identify the particular technologies and design factors that will assist or obstruct a learner's engaging experience.
Principle 1: Be clear about you mean by engagement.
The virtual world in seldom experienced in isolation from the real world. A class-based experience of SL has the real-world context of a computing laboratory, and even an individual working remotely has the real-world context of the space in which the computing technology they are using is located. Whilst much of the work in VR has been to reduce the impact of this space to promote telepresence (Witmer and Singer, 1998) semi-immersive VR still includes a clear experience of the real world and even the use of head-mounted displays in VR requires a real-world space in which to operate. Consequently, any learning spaces in a 3D virtual world have associated real-world learning spaces and, as is clear from this work, these can act to both promote or restrict engagement. Therefore, it is essential that 3D learning spaces in the virtual world are designed with the context of the real-world learner setting in mind.
Principle 2: Virtual worlds have a real-world context.
The presence and representation of self in a virtual world is critical to achieving an experience of virtual worlds that goes beyond a cinematic one and towards one that promotes deep levels of engagement. The success with which avatars engaged learners was highly dependent on participants being able to accept the roles and characters associated with their avatars and project themselves onto the avatar. Consequently, designers need to consider the ways in which the learning space, and the narratives developed within it, can encourage learners to characterise themselves as avatars. It might also be valuable to consider the level of fantasy associated with avatars in a given learning space and how representative of the space they are.
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Although for a small minority of learners, the mastery of the technological interface proved engaging (in accordance with the mechanics component in Yee's 2007 taxonomy), for most is acted as a clear barrier to engagement. It is difficult to get around the fact that some mastery of controls is essential to learning within virtual worlds, but it should be noted that gaining this mastery was not an engaging experience for most. Therefore, it is imperative that the degree of complexity of control designed into learning activity should match the level of experience and expertise of the learners. A learning space requiring high level control mastery for a full learning experience is unlikely to be engaging for the novice user.
Principle 4: Consider the complexity of the technological interface
The factors affecting presence and engagement-based immersion are numerous and not necessarily complementary. Therefore, it would seem reasonable to assume that the promotion of one type of immersion may restrict another. The most important element in promoting or restricting different types of immersion is the learning activity and unless the learning activity is considered in these terms it is unlikely that even the most carefully designed learning space will be capable of promoting the desired engagement. In other words, the design of learning spaces and activities to promote engagement is a process that must be conducted in parallel and the use of a 3D virtual environment should be made where there is clear evidence that it can better support the learning activity that alternatives, rather than attempting a retrograde fit of a learning activity to a 3D virtual world.
Principle 5: Consider the nature of the learning activity.
As recognised in design principle 2, virtual learning spaces have a real world context and this can act to promote or restrict learner engagement. The degree to which the interplay between the real and virtual world is encouraged and valued will be determined by a given specific learning activity and the degree to which this activity makes use of the real-world context. The use of 3D virtual worlds in teaching and learning should, therefore, also incorporate the real-world learning space and recognise the learning that is happening there, alongside that which might happen in the virtual world and that this can be an engaging element of the overall learning activity.
Principle 6: Consider the degree of real-world / virtual world duality learners will experience.
One of the most engaging aspects of 3D virtual worlds is the flexibility that they offer in terms of integrating media and information to support learning. Indeed, participants in this study highlighted the engagement associated with using posters and power point presentations from within SL to assist their learning. Consequently, users of 3D virtual worlds should consider the extent to which media integration may be engaging to learners and ensure that opportunities to achieve this are factored into the virtual learning space.
Principle 7: Consider how to integrate media to best support learners
One of the strongest themes to emerge from the study was the extent to which the in-world communication of SL promoted discussion, justification and critical learning skills and that this was highly engaging to most learners. However, the text-based communication system used in SL also acted as a barrier to engagement with issues including typing skills and the inability of the text window structure to show parallel conversations. It was clear that the greater the number of in-world participants in a learning space, the greater the challenges for effective text-based communication.
Consequently, practitioners should consider how best to direct and manage the communication within 
Summary
Engagement, presence and immersion are highly related terms that are difficult to completely disentangle and that posses some commonality (i.e. the idea that achieving deep levels of engagement and engrossment generally requires a degree of presence). Moreover, the way that a learner experiences them, and the factors that promote or restrict them are highly individual and commonly rooted in the learner's constructivist view of the world and the degree to which this can be overcome. However, there are also clear differences, with presence being a relatively narrow concept that centres on an individual's experience of being on one place or environment, whilst being physically situated in another. By contrast, engagement is a much broader concept that includes both diegetic and non-diegetic factors, including the acceptance of presented narratives and the suspension of disbelief, and strategies, actions and technologies surrounding it. Consequently, the degree to which a learner's engagement will be enhanced through the immersive capacities of 3D virtual worlds is likely to be difficult to gauge on an individual level and two learners that are equally engaged may be responding to very different factors that are acting to promote their engagement. Despite this, the inductive analyses in this study highlight a number of themes that act to both promote and restrict learner engagement in 3D virtual worlds. Whilst some (i.e. the learning activity) are common to almost all learning scenarios, others are much more closely linked to the technological capabilities of 3D virtual worlds and the social and representational constructs employed within them (e.g. the representation of self and interfacing with technology). Consequently, as the adoption of 3D virtual worlds becomes more common place within teaching and learning, there is a need for clear principles, such as those presented here, that respond to these unique constructs and the issues they present for learner engagement, and to guide educators in determining the appropriateness of using a given 3D virtual world in a given learning task.
